Human hepatocellular carcinoma expresses specific PCNA isoforms: an in vivo and in vitro evaluation.
Proliferating cell nuclear antigen (PCNA) is a 36 kDa protein involved in several cellular mechanisms, including DNA synthesis and repair, cell cycle regulation and apoptosis. An alteration in PCNA structure might contribute to DNA-damage accumulation in cancer cells. This study was aimed to evaluate the PCNA pattern of expression, in terms of aggregation status, isoforms and post-translational modifications, in human hepatocellular carcinoma (HCC) and cirrhosis as well as in HCC cell lines. Twelve HCCs and surrounding cirrhotic tissues were analysed, along with HepG2, Hep3B and SNU-398 cell lines. Normal liver specimens and cirrhosis without HCC were included as controls. Both DNA-bound and DNA-unbound PCNA fractions were analysed, and PCNA pattern of expression was displayed on two-dimensional gel electrophoresis followed by western blot. Results were confirmed by mass spectrometry. To compare HCCs vs surrounding tissues, immunolabelling and immunostaining were performed. In 6 of 12 HCCs and in cell lines, we found three major PCNA acidic forms, corresponding to monomers, probably dimers and trimers, and a basic isoform. In the six remaining HCCs, only a PCNA acidic form associated with multiple basic isoforms was detected. Importantly, the PCNA basic form was not found in cirrhotic tissues. To clarify the nature of the detected PCNA isoforms, ubiquitin-specific immunoblotting as well as phosphatase treatment were employed. A PCNA-ubiquitylated form in cell lines and PCNA-phosphorylated isoforms in 6 of 12 HCCs were detected. Finally, in the DNA-bound fraction we detected only an acidic PCNA monomeric form. We conclude that human hepatocellular carcinoma expresses specific PCNA isoforms compared to those found in cirrhosis, implicating a role for PCNA functional alterations in hepatocarcinogenesis.